SUMMARY The prevalence of mitral valve prolapse was determined in two independent populations (6887 consecutive adults and children referred for echocardiography during a three year period and 206 non-referred first degree relatives of 65 patients with mitral valve prolapse). In the 118 adults with echocardiographic evidence of prolapse those aged > 50 years were significantly more likely to have pansystolic murmurs and increased echocardiographic dimensions than those aged < 50 years; and patients with complications of mitral valve prolapse were significantly older than those without. In the population referred for echocardiography and in the non-referred relatives there was a significant increase in prevalence in the two decades after adolescence (20-39 years) compared with that in the first two decades. The data suggest that prolapse principally becomes manifest in late adolescence when the growth spurt is complete and that thereafter the severity of prolapse increases with age in an important subset of patients. The latter findings accord with the predictions of the response to injury hypothesis for the pathogenesis of progressive changes.
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Although mitral valve prolapse is now one of the most common causes of isolated mitral regurgitation in Western society,"2 its aetiology remains speculative. We have proposed that the underlying pathophysiological mechanism is a continuing process of repeated minor injury and repair occurring during the cardiac cycle in a mitral valve with minor congenital anatomical variations in the valve apparatus." If this hypothesis is correct the development and progression of prolapse should be related to age.
Genetic data' 6 suggest that the frequency of prolapse does indeed increase with age; however, a recent epidemiological study from Framingham did not support this suggestion.7
To explore the hypothesis further we investigated the association between age and the prevalence of idiopathic mitral valve prolapse in two independent populations, 6887 Accepted for publication 18 February 1986 unreferred first degree relatives of 65 patients with mitral valve prolapse. We also assessed the relation between age and the mode of presentation in 118 consecutive adult patients among the 6887 referred patients who were found to have primary or idiopathic prolapse.
Patients and methods
We determined the prevalence of mitral valve prolapse throughout the age spectrum among 6887 consecutive children, young adults (<20 years), and adults who came to echocardiography during the period of this study (June 1980 -June 1983 The frequency of isolated clicks declined with age in our series of 118 consecutive adults with prolapse (Table 2 ) and the findings of Beton et al were similar. 6 We also found that a significantly greater proportion of those with pansystolic murmurs were older than 50 years (p <001) which is consistent with mitral valve prolapse being a progressive age related condition. We cannot determine whether progression from stage 1, an isolated click, through stage 2, a click and late systolic murmur, to the final stage 3, a pansystolic murmur, occurred in all of these patients. This was indeed the case in one patient who presented 20 years ago for a medical check and was found then to have an isolated click. When he had another routine medical examination 10 years later he had a pansystolic murmur.
Pansystolic murmurs were more common in men (27%) than in women (17%) in our series. This accords with previous reports that the complications of severe regurgitation and chordal rupture of the floppy mitral valve occur predominantly in middle aged and elderly men.'2 17 Our finding of a significantly greater proportion of patients >s 50 with increased echocardiographic dimensions (p <0-01) than those <50 is also consistent with prolapse being a progressive condition. Patients presenting with complications were also significantly older than those without such complications. The most frequent serious complications in our series were bacterial endocarditis, recurrent ventricular tachycardia, and severe mitral regurgitation. We did not find the high frequency of cerebral emboli reported by Malcolm et al. '8 The difference may be explained by different referral patterns. As we have reported elsewhere, our patients were leaner than age-and sexmatched controls'9 as were the patients of Devereux and his associates.13
In conclusion we suggest that idiopathic mitral valve prolapse is an age dependent condition that usually becomes clinically evident in early adulthood after the growth spurt; and that in a subset of subjects the severity of leaflet prolapse increases with age. These data accord with the predictions of a "response to repeated injury" hypothesis to explain the pathogenesis of progressive changes. Progressive prolapse due to the effect of intraventricular pressure on a congenitally weakened mitral valve would also accord with these findings, but biochemical studies of excised valves3 4 favour the former explanation. Prospective studies of carefully documented cases are required to define which persons with mitral valve prolapse in the general population develop progressive changes and the clinical syndrome of prolapse, and to establish the prognosis in this important subset of patients. 
